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Summary: Aldehydes and ketones, carboxylic acids and their derivatives, conjugation in allylic
systems, dienes and polyenes, unsaturated carbonyl compounds, and Diels-Alder reactions.
Benzene and aromatic systems, electrophilic and nucleophilic aromatic substitution, aryl halides,
phenols, and aryl amines and other nitrogen-containing compounds. The content emphasizes the
relationship between molecular structure and reactivity, with a focus on reaction mechanisms,
stereochemistry, and practical applications.

Program:

1) Aldehydes and Ketones:

e Structure and properties, occurrence and uses, group carbonila's theoretical understanding,
methods of preparation, nucleophilic addition reactions, influence of substituents on
reactivity, stereochemical aspects, and reduction and oxidation methods.

2) a-Carbonyl Position Reactions and Unsaturated Carbonyl Compounds:

e Acidity of the a-carbonyl position, theoretical background, nucleophilic addition versus

enolate formation, racemization, a-halogenation, aldol reactions, and pre-formed enolates.
3) Carboxylic Acids:

e Structure, properties, occurrence, uses, acidity, effects on acidity, salt and derivative

formation, esterification, and group reduction.
4) Carboxylic Acid Derivatives:

e Structure and properties, occurrence and uses, theoretical background, nucleophilic addition
mechanism, hydrolysis, derivative interconversion, acidity, enolate formation, alkylation, aldol
reactions, and organometallic addition.

5) Conjugation, Allylic Systems, Dienes, Polyenes, and Diels-Alder Reactions:

e Allylic system, theoretical understanding, dienes, structure and reactivity, unsaturated

carbonyl compounds, conjugated addition, and Diels-Alder reaction.
6) Benzene and Aromaticity:

e Historical aspects, structure, nomenclature, properties, resonance energy, theoretical

background, Huckel’s rule, side-chain reactions, and Birch reduction.
7) Electrophilic Aromatic Substitution Reactions:

e Halogenation, nitration, sulfonation, Friedel-Crafts alkylation and acylation, orientation
effects, and multiple substituent effects.

8) Aryl Halides and Nucleophilic Aromatic Substitution. Phenols:

e Mechanisms of nucleophilic aromatic substitution, preparation of phenols, and substitution
nuances.




9) Amines:
e Structure, properties, sources, uses, basicity, salt formation, imines and enamines, preparation
methods, reductive amination, and rearrangement reactions.
10) Other Nitrogen-Containing Functional Groups:
e Nitro compounds, isocyanates, carbamates, ureas, diazo compounds, azo compounds, their
structures, physical properties, practical applications, reactivity, and reactions.
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